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MEMORANDUM FOR THE RECORD 
SUBJECT: FULCRUA Status Briefing 
PLACE: Burlington Facility, ITEX Corporation 
DATE: 18 Jarsary 1965 
PRESENT: 
air. John A. NeCone 
Dr. Albert D. Wheelon 
CIA Ms, Jaczeon D. ianxey 
Mr Johad, Crowley 


Shir, Leslie C. Dirks 


ITER is. Edward Campbell 


: Mr. Cal Merser 
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SUBJECT: OUTLINE FOR MR, McCONE'S FULCRUM BRIEFING AT ITEK 
j ie Ps net eh 


1. Objectives of Phase I, i.e., Feasibility Demenstration - Mr. Maxey 


UW. Description of Camera System 


1, Camera 
. 1.1 Optical System Description 
| 1.2 Camera Configuration Description 
a 1.2.1 Rotating Optical Bar 
1.2.2 Cut and Splice 
1.2.3 Recovery 
2. Performance Summary 


ape aimee neat nN bi tegatana petty atiisten Rate 


Il, Fibmn Drive 


a: A. Velocity 
-_ B. Flatness Chart 

C. Possible Requirement for "GAS STEERING" 
4 


IV. Brassboard 


| c A. Velocity 

s B. Flatness 
C. Synchronization 
DR. Registration 


¥. Preview for Review 
B. Mock-Up 

i Cc. Brasgshoard 

D. "Gas Steering" 


Vi. Program 


A, Facilities at ITEK 
B. Schedule for Phase Il 
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1, General Introduction: Key ITES personnel were intro- 
duced to visitors, seating provided in conference room, and 
meeting was underway ahead of schedule at 0920, 


% Opening Remarka: 


i 

| 

A) Mr. Lindsey made s few general remarks 

| after weleoming the guests, He indicated that ITEX 

|. was dedicated to development of recon systema and 

| had been engeged in design studies on this one for 

five yesra. He said thelr assete are their peonie, 

& knowledgeable, experienced, dedicoted team, and 
the physical asects te bulld them up. His remarks 

| Be a 

not Guy than in what he did. He never mer 

the name FULCRUM, he never expressed conteenes 

i or belie! in the specific design, and he never mentioned 

the assets which ITE is acquiring in Chicago 

a (Chicago Aerial Survey) and om the Pacific Coast. 

i ie completed bie remarks by stating thet the briefing 

. had tight time Hmits, Mr, MeCone immediately 

: stated that he had time limits bat that they did not 

apply to the others. 


DB) dr. Mexey then took the fleor and as soon 
ag he did so Dr. Fubini interrupted to ask, "Whe is 
giving the briefing? i came here to listen to ITE. 
I can talx to ‘Aaxey in Washington.” Dr. Wheelon 
suggested thet Or. Fubioi wait and see what the pro- 
grem would be and tir. MeCone steted he hed asked 
icv, Maxey to give a 15 minute briefing to be foliow ed 
by the ITE: presentation “sand thet's the way | want it 
to be,“ Cr. Fubial aunsided aud Raz siamey took over, 


RANDLE via EYENAN 
z Pema SyereM ONLY 


"BYE -0027 “835 


© x Approved for Release: 2021/04/09 C05099689? 


Approved for Release: 2021/04/09 C05099689 


teed 


SUBJECT: FULCRUM States Briefing 


BR was now establiahed that thie was a 
meeting to be run by Mir. MeCone, that 
Dr. Mehifilen would be quiescent, that 
Ix. Pubini would be vocal and tneist on his 
prerogatives, and thet ITEX would walk the 


3. The Presentation: 
A) Aw soon as Mr, Maxey began his briefing, 
Dr. Fubini saeked questioas on dimensional 


characteristice of the system « prizsarily te set 
his pettern, hir, Maxey amswered and proceeded, 
Dr, Fubial then raised a question on fila path and 
tir. ilamey geid & would be discussed ister, 

iit. Meney's last chart wes on the weight budget 
and indicated that ITEK agreed with the weights 
presented, 


Air, MeCeone observed that the weights and 
margins were the game as be had seen six oaths 
ago and questioned if we “have farther verification 
or was & the game data?” Mr, Maxey replied that 
the weights have had a good deal of anslytical werk 
aad re-evaluation in them and that they appeared to be 
bard maubers, furthermore we bad high confidence in 
them. At thie stage hir. Maxey intreduced xr, Wolfe 
of ITEX. 


8B) Mr. Wolfe and Mr, Aiaxey uncovered the 
camera culaway and sir. Walfe commenced an 
extremely amooth presentation. His first interruption 
came one moment ister from Dr. MeSifllan (his first 
ami lest question during the formal briefing.) He asked 
for the per cent olecuration of the big fiat. Air. Waife, 
with John Watson's eid, advieed Dr. Medifllan that It was 


& mest encouraging 14 per cent. 


6 ios Approved for Release: 2021/04/09 C05099689: 


: 
i 
{ 
é 
§ 
t 
‘ 
: 
! 
i 
‘ 


Approved for Release: 2021/04/09 C05099689 


SUBJECT: FULCRUA Setas Briefing 


AS Soom as Lir, Wolfe reached the camera 
details, Dr. Land queried him relative to the fim 
path, and Mir, Wolfe's step-by-step tracing through 


the cutaway brought everyone in the front row to the 


model for a detailed dissertation and private questions 
and saswera, 


A& soon a8 the formal presentation resamed, 
questions were raised about the image motion 
compensation (IMC) sir. Maxey, noting time 
paasege end aware of the security problem sesociated 
with timing the tour toe occur when ITER 
were eleewhere, asked for a spevd up, and hir, Wolfe 
went on. Imuuediately Dr. Fubini raleed questions. 

He was not about to be cut off. Un his behalf, however, 
the comment 28 to reasons for holding the tour schedule - 
security - was not given until we were on the tour). 

Dr. # abini and Dr. Wheelen interchanged remarks 

ag to whether or not Dr. Fubini's questions were 
diversionary and then Dr. Pubisi asked sir. Wolfe for 
spacecraft contributions to positional errara. 

sir. Wolfe said he understood the yaw accuracy to be 
about .03 per cent, sir. Maxey stated very concisely 
that if we could achieve navigational accuracies similar 
to these of CORONA, that such errors would be insig- 


nificant. 


Mr. Wolfe went on te deserive the flim drum teat. 
Cr. Fubini immediately asked for the frequency dis- 
tribution of the error. He was told it waa a step 
fanetion, Dr, Fubini aaked if there was a dynamic 
problem and had we checked aa to internal resonsneces. 
‘ir, Wolfe sald that we bad completed the breadbuard 
testing and that our date would be further enhanced 
when the brassboard testing would be an accomplished 
fact, 


ef gary VORTANT 
fANDLE via BYERIAN 
4 CONTROL SYSTEM ONLY. 


BYE-OC27~85 


Approved for Release: 2021/04/09 C05099689: 


Approved for Release: 2021/04/09 C05099689 


SUBJECT: FULCRUM Status Briefing 


Mr. Welle next presented the “Flazhbrenner” 
teat. Dr, Pubinl followed closely, interting 
himself into the center of the discussion, When 
told the precision aud accuracy were . 000i inches, 
: Dr. Fubial said, “We need both, very good, very 
good." Then Mir. Welfe showed the “out of Natuess” 
| : chart and Dr, Fubini sald Mr. Maxey had presented 
this chart at the Pentagon but now he understood bow 
it waa designed, Here Dr. McMillan made some 
commen te Dr. Fubini about it being a D.C. analysis, 
j emi De. Fabial said, "D.C., AC., what difference? 
} 
| 
i 


ar. Welfe went to the experimental investiguiion 
abaya Dolng very well, time 0956, a8 be hit the 
board nm He indicated, aa per the 
hank: thst there were three ways in which it differed 
i. from the cutaway. Sir. Maxey indiceted that & was 
as geod ¢ simulation ee appeared necessary and as 
i. could be achieved within the time and dallar constraints. 
_ Dr pees Ener’ Pe ores eS ee 
Mr. Maxey said whereas the braesboeard demonstrate: 
one method, ws ectanity have three and we would. be 
willing to present these later. (Later, when the query 
ealegiredbd mbneeanagar Song aibcbaenngiaiclianhn adriesel Agel 


Me. Wolle picked up quickly and dlecusged the 
fiduciary systera and remarked "We are nearly on 
time." Dr. Fuabint exploded that he wag being shut 
off. (ur. Snoulfer of TYEX discussed tour timing with 
Mr, Maxey at thia point and Xr. Wolfe went on to 
answer Dx, Fubini'a question on CORONA.) He eaid it 
was a question of selection of material, They were 
aware of the problera end had just conducted an in- 
tensive experiment in winding and unwinding on 
cassettes several thoazand feet of fim at a rate of 
200 inches / sec with no atetic problema. Mr, Maxey 
added that our aec of air bars would probably insure a 
ee 


any CORONA discharge. HANDLE VIG Saece 
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SUBJECT: FULCRUM Stetua Briefing 


Again Mr. Welle said “We are close to our 
time” and dir. MeCone said in effect "Don't worry 
about it." (He was unaware algo of the need to 
leave the laboratory for the tour. } 


& The Tour; A fall acale cuteway of the camera system 
was displayed in the loft and after a few introductory remarks 
Mr. Moreer went through the system with emphaais on the filza 
dynamics, Here te Nees Sr ing ae ene ee Maes ane 
Ir, Fubiai seemed relieved. Dr. Mehifllan retained 


The fall scale mockup was weed efficientiy to ahow lm 
peth and how film proceeds from spacecraft to “eut and splice” 
thence to the recovery bucket. All seemed intrigued with the mock- 
up and searching questions were asked asd anawered, 


in demonstrating the brassboard in operstion, the gueate 
were told that it was too early to give fell secle demonstrations 
ee 176 feet per second. When completely 
ebugged, testing and date analysis would be accomplished, 


Considerable interest was evidenced by the working model 
of the air bars. It was a good dynamic presentation, Air. Jules 
Cohen called # a backup offert if needed, Generally it was said 
air bara could be used where change of direction was required and 
where bearing on emulsion @uriace waa indicated, Hf air bara were 
used PULCRUM would need up to 32 air bers. Again the relative 
premature viewing of the experiment was indicated, 

Generally the audience waa iinpreased with the tour, and it 


lef one basic unmistakable impression, that the activities of the 
past few monthe were rapidiy focusing towards completion, yet time 
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SUBJECT: FULCRUAI Status Briefing 


a Poethade: 


A) The Prebe: Following the tour, the 
Se 
faced” Gs Gevcloes ok He asked why is it 
ge necessary to limit the effort or eompiete Ht by 
innuary 3141 Februsry), dir. Wolfe said, of 
course, manpower is time limited end men are 
being layed off now, Dr. Fublal eaxed X money 
were needed, Sir, Welle said they had enough 
definite se to when they would finish because that 
depended upon the imponderables ag to what de- 
bugging would occur, te. Pebini made severe] 
paints, “The climes of eur effert is that brasa- | 
: bourd. H should be tested sufficiently and the 
. dats smlyzed. Xey men should be reserved te do 
a: >, Were we ddilar Nemited? Shedid we be time 
Manited? Se 
was another problem gnovld Rye eres 
saperetely.” Mr, dhawey tinticschd nh althonali 
ITES had tot boen offitally notified they wou 
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SUBJECT: FULCRUM Status Briefing 


{2) Best estimate of cogis to maintain 
key people throughout the project. 


{3) Best cost estimate to provide 

for a minimum effert in eegential areas, 
conceding a day~for-day slip in the 
program, 


i4) Best estimate of cost for a program 
which rerasings poised ior a fall~senle 
Blinpage by procurement of some long- 
lead items, 


ian, sdauey sald we have worked the problem, 
net only at ITEX, but fer all sasociates, and that 
be eould have the anewers te cir. LicCome within 
24 hours. 


Er, Wheelon indicated that we bad a tight pro~- 
gram, that it was purposely co directed since money 
was limited, atu the project had te be rigercusly 
tomrolled, Dr. Fubini again restated his question 
of where do we stand now and what do we need in time 
end money to get the required testa done. Thus, in 
effect, Dr. Fubinid attempted to proleng the critical 
elements of the effort without in any way giving release 
to the kind of famis needed t6 seep the program elements 
in place, and hence promoted delay. Cur position was 
that few, if any, programs had been aa tightly ran, 
had obtained ag much progress with as litile maney, 
anc thal we were essentiaily on schedule. 
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SUBJECT: FULCRUM Status Briefing 


dir, ideCone raleed the question of the 
resolution figures and the degree of confidence 
one pat onthem, He asked Dr. sesiMlan if be bad 
air. MeCone aeked if they were measured 
straight dawa and what happened during pan. 
A. genere) digeaseion fallowed during which 
the trend of analysis discussed, the range of 
values (2.3 4.1 f.), the meaning, the aigaua, 
Finally dir. Mazey enid thet we bed fer 
higher confidence in these figures as they are 
comparable programs at this stage fa pregram 
evolution, 


Seth AlNE ence tae 


Ae ee eng ent BOR a ARE ert 


B) At this point In the discuesion, dir. MeC ane 
remarked to Gr, Fubial regarding a comment 
De, Fubinf had mede to Er. Land. Dr. Land 
sald, “Gene ald fi's 5 gued system sed worth 


avaieite te senete of the braseboard teste, 

Dr, Fubini then said he did not mean “fall apeed 
ahead, * bat felt we must exploit our gaina. Agoin 
Dr. Fubini said “What dees if take te keep going — 
with key men? I didn*t menn to scare Mr. MeCone. * 
{This was ost of context to the recorder and ob- 
wieunly wes 2 follow-up on some remarks of 

Dr. Fubinite fr. Land and dix. SieCene during 

the tour. } 


Ageia sir, MeCone came back to the reso- 
bation figare. He stated that we need a high 
resolution and bigh area coverage for a search 
system. He asked whet the Mmiltations were. 
hdr, Wolfe ssid CORONA wae now limited by 
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SUBJECT: FULCRUM Satu: Briefing 


fveal length, though it hes shown great bn<- 
provement from the erigine] version; farther, 
that we could not expect similar improvement 
from FULCRU+i berause “we've learned many 
lessons,” Film is the real arene, He said that 
the FULCHRUM system design waa 160 Lf iii. 
Optically we equld do 500 L/ iid (about 1 ft. 
regolution), but film limite we. Mr, heCone 
tried again far an average resclation figure at 
80 N,M. nadir and Dr. Pubini said “say 3 feet 
and that's good.” Dr. Land agreed. 


€)} Mr. sieCone then asked ITEM if this aystem 
wes the beat they could do. Mr. Lindsay tack 
the question ar! aparred for thne, He aaid he 
would firet talk for himself and then asked 
coments from others in ITEC, For himectf # 
wet 2 qoute ot or eee 
He felt FULCRUM was a practicon’ compromise 
between resching out far enongl to have techaical 
going realizable in a practical time, They hed 
looked at lots of configurations, and it wad 2 
qvestion of judgement. Not a perfect system bat 
another year of study would only prodace rearginal 
geing. Net worth the time loss. Dr. Fubini 
geid two problema need gclving (a) got high 
resolution and high coverege simultaneously anc 

(is) better film. 


Mr. Levison guid we should increase the 
Gameter of the system by a factor of three te 
get the high resolution and to a firet approximation 
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SUBJECT: FULCRUS Status Briefing 


that could mean a weight lacrease of 27, 
ie. Tinks acded that the spacecraft would 
go up in the same order and weight would 
he out of boost even with ihe Titan TTX, 


- Mr, Siawey claimed that the step was 3 


that as comamaevehal sue ond See, amey 
Dr. Wheeler said carefai 


laughingly 
evelustion of the need, the technical progress, 
operational readiness et ai, oe 


lay, MeCone probed further, He avced 
ITE: 1 some other approach was favorable, 
"ts this the best approach?” 


Mv, Lindsay's answer te Air, dieCane wae 
“Yea, but considering the conetrainta." Mr. Wolfe 
seid “Yea, at the moment.” Mr. Levison said, 
“Within a given set of constraints this comes close 


developed in the pursuit of FULCRUM are pow 
open for further improvements Uf certain syetera 
limitations are removed, Three foot resolution is 
the right goal in the time gone, “ Then Mr. Lindsay 
said it is not a dead end, We should aboot for one 
foot ag a goal.” 
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SUBJECT: FULCRUM Stetue Briefing 


tr, Land asked if besic design led to 
ease of scaling up. When Mir, Maxey 
ae eee Dr, Land shifted the 

question directly to Mr. Levisen, indiecting 

he wanted an ITE auswer. Mr. Levison 
said, “At that time other factors would come 
ia." Dr, Wheelon swomarised cur position, 
Le, eS ee 


At this junction, sir. Cohen (ITE) 
interrupted saying if one wished to provide 
growth potential “withia aystem constraints of 
weight and volume" we should consider one 
camera (delete stereo), This nit hard on a 
tender apot, Wy eves wit. Levlecs and Mite ead 
ire Land suked 3ir. Leviews 6 gut on bis dock 
aad so state because be (Or. Land) might aeed 
backing, Mir. Levigon steted that when sil 
factors were considered, payload wise, the gain 
would only be 20 fo 25 per cent. 


Dr, Land meade a solnt on ateres. Ee 
claimed that photo interpreters should be teught 
te use stereo to search for injeormation not just to 
ixterpret information obtained monoscopically. 
aie. LhoeCene indicated that this was 2 new 
of « different dimension - namely training ©.1. ‘s, 


Dx. Land imflested ne one would really 
dare to drap sterea, He stated bislogically that 
decision was made seme millions of years ago 
When ran was given two eyes and not one large 
one, 
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SULIECT: FULCRUM Ratus Brisfiag 


air, Maney stated that ITILA should not 
be held too closely accountable for the con- 
figeration of the camera, that said configuration — 
was really determined by the Agency alter 


idx. tieCone then seid, “Brock, you have 
been singularily quiet. Doa"t you have questions?“ 
Dr. Meailiian said, oe "3 haven't seen 
any error budgets. " .« Wolfe said we bave 
to ce cdeon wa ee ee 
sur, Maxey said, “We have them. Let's dig 
up what we have.” Charts, in much smaller 
print, were then brought end a8 the presentation 
disintegrated into small groupa, Ur. bicsiilian 
went to the chart and discussed it with ITES ami 
our personnel. Gen. Stewart did not go up snd 
Mur. ideCone asked him if he shouldn't look the 
data over critically as he “might have te make 
a@ome decisions.” Gen. Stewart joined the group 
a the chart, 


The forreal briefing ended. The thrust had 
been masie, ITEK had been forced to say the 
technical step was the right magultude and the 
approach was optimam. Dr. Mesivan bad 
rercained non-cormsmittal end Dr. Fubial wae 
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